A DEVICE FOR DETECTING A FINGERPRINT, 
ELECTRIC APPARATUS AND DOORKEEPER APPARATUS 

Backgrou nd of the Invention: 

This invention relates to a device tor detecting a fingerprint. 
Also, this invention relates to an electric apparatus and a 

VooxtViO 

(^doorkeeper apparatus withj suilt - in tho device for detecting a 
fingerprint. 

Conventionally, the collation of the fingerprint has been 
widely used to confirm and identify a person. This is because the 
fingerprint of each person has immutability and uniqueness. 
Recently, a device for detecting a fingerprint has been realized to 
automatically execute fingerprint collation by using the image 
recognition technology by a computer. 

There is the following device as the example of such 
fingerprint detecting device. When the fingertip is pushed against 
the glass face of a prism, light is irradi ited to the pushed place from 
inside of glass. A CCD (charge coupled device) camera scans a 
pattern of intensity of reflected light from the prism and converts^ 
photoelectrically into electricity signals. Like this, this device is 
using the optical technique to measure the unevenness of the 
fingerprint that contacted with the glass face, by detecting a 
variable reflection condition. 

Alternately, another device comprises a pressure-sensitive 
sheet and matrix electrode formed on the pressure-sensitive sheet 
and measures a variation of the electri c resistance when the sheet 
Q-is pushed by a finger. A further device^ io ^un^^y an insulator and 
pair of electrodes on both sides of the Lisulator to measure a change 
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of capacitance between these electrodes when a fingertip pushes one 
C~of the electrodes. Other than these ^ dovic ey there is a device that 
has sensors each of which is arranged in a matrix shape and which 
is formed by field effect transistor and piezoelectric thin films 
attached to the channel areas of the field effect transistors. The 
last-mentioned device can measure electric charges that occur on 
the piezoelectric thin films when the sensors are pushed by a 
fingertip. 

At any rate, all of the above-mentioned devices for detecting a 
fingerprint are ready for detecting a fingerprint on pushing the 
fingerprint input section by a fingertip. This shows that the devices 
can not accurately detect the fingerprint due to a variation of 
pressure on pressing the fingertip on the fingerprint input section. 
Specifically, the pressure is often insufficient or too high to detect 
the fingerprint. In addition, the pressure that is given to the 
fingerprint input section is also varied or fluctuated at every person. 
As the result, errors are very often to happen on the detection of the 
fingerprint in the conventional device. This makes it difficult to 
accurately execute collation. 



Summary of the Invention; 

Therefore, it is an object of the invention to provide a device 
for detecting a fingerprint that can detect a fingerprint with a low 
error. It is another object of the invention to provide a device for 
detecting a fingerprint of the type described, which can reduce a 
variation of a pressure given to a fingerprint input section. It still 
another object of the invention to provi de an electric apparatus and 
(^a doorkeeper apparatus that ^o incorporated in the above-mentioned 
device. 
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According to this invention, a device, which detects a 
fingerprint of a fingertip placed on a contact surface of a fingerprint 
input section, comprises a moving element for moving the contact 
surface when the fingertip is placed on the contact surface, a lock 
mechanism for fixing the contact surface when the contact surface 
is moved to predetermined position, and a detecting unit for 
detecting the fingerprint when the contact surface is fixed by the 
lock mechanism to the predetermined position. 

In the above-mentioned device for detecting a fingerprint, the 
lock mechanism may comprise a switch for producing a signal when 
the contact surface is fixed to the lock mechanism and the detecting 
unit is energized to detect the fingerprint when the detecting unit 
receives the signal from the switch. 

In the above-mentioned device for detecting a fingerprint, the 
moving element may comprise an energizing member which 
withstands movement of the contact surface to make a pressure 
imposed onto the contact surface substantially uniform until the 
contact surface is fixed to the predetermined position. 

The device for detecting a fingerprint mentioned above may 
comprise a memory for storing a sequence of fingerprint data 
signals, which is detected from a fingertip and compare a 
fingerprint of the fingertip placed currently on the contact surface 
with the fingerprint data signal sequence stored in the memory. 

For one example, the detecting unit comprises a solid-state 
image sensor for scanning a fingerprint image into a sequence of 
data signals. 

For another example, the detecting unit comprises a 
converting circuit to convert a variable pressure from the fingertip 
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into a variable electric resistance and a measuring circuit to 
measure the variable electric resistance . 

And for another example, the detecting unit comprises a 
converting circuit to convert a variable pressure from the fingertip 
into a variable capacitance and a measuring circuit to measure the 
variable capacitance. 

According to this invention, an electric apparatus, which 
executes a predetermined operation and which includes the above- 
mentioned device, may be powered when the fingerprint data signal 
sequence of the fingertip placed currently on the contact surface is 
stored in the memory. In this electric apparatus, the device may be 
operable as a power switch. 

According to this invention, an electric apparatus, which 
executes a predetermined operation and which includes the above- 
mentioned device, may be powered when the fingertip placed 
currently on the contact surface is coincident with the fingerprint 
data signal sequence stored in the memory. In this electric 
apparatus, the device may be operable as a power switch- 
According to this invention, a doorkeeper apparatus, which 
controls a door lock mechanism and which includes the above- 
mentioned device, may open a door when the fingerprint data signal 
sequence of the fingertip placed currently on the contact surface is 
stored in the memory. In this doorkeeper apparatus, the device is 
operable as a doorbell switch. 

According to this invention, a doorkeeper apparatus, which 
controls a door lock mechanism and which includes the above- 
mentioned device, may open a door when the fingertip placed 
currently on the contact surface is coincident with the fingerprint 
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data signal sequence stored in the memory. In this doorkeeper 
apparatus, the device is operable as a doorbell switch. 

Brief Description of the Drawing: 

FIG. 1 shows a schematic view of a device for detecting a 
fingerprint according to an embodiment of this invention; 

FIG. 2 is a schematic view of the device for detecting a 
fingerprint of FIG. 1, which is put into a state of detecting a 
fingerprint; 

FIG, 3 is a flow chart for use in describing an operation which 
is executed in the device for detecting a fingerprint shown in FIG. 1 
and 2; 

FIG. 4 shows a perspective view of a personal computer that is 
exemplified as an electric apparatus which can execute the 
operation; 

FIG. 5 is a front view of a doorkeeper apparatus of this 
invention; and 

FIG. 6 is a block diagram of the doorkeeper apparatus shown 



Description of the Preferred Embodiments: 
Next, description will be made about a device for detecting a 
fingerprint according to each embodiment of the invention in 
reference to drawings. 

In FIGs. 1 and 2, the device for detecting a fingerprint 
according to a first embodiment optically detects a fingerprint of a 
fingertip. 

More particularly, the illustrated device for detecting a 
fingerprint comprises a detecting unit 11, a fingerprint input 
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in FIG. 5. 




section 1, and a memory 5. The illustrated detecting unit 11 
includes a CCD camera 2, fingerprint extracting portion 3 and a 
certification processing portion 4. On the other hand, the 
fingerprint input section 1 has a contact, surface 6 an energizin g 
jiiember 7, sjj^h^^a^pnjig, mechanically coupled to the contact 
surface 6, and a lock mechanism, namely, a lock mechanism 8. 
With this structure, the contact surface 6 is pushed down in 
cooperation with the spring 7 when the fingertip is placed on the 
contact surface 6. This shows that the spring 7 withstands 
downward movement of the contact surface 6 when the fingertip is 
placed on the contact surface 6 and that the contact surface 6 moves 
upwards when the fingertip is removed from the contact surface 6. 
In other words, the spring 7 provides mechanical resistance a gainst 
a pressure of the fingertip. 

When the contact surface 6 is pushed down to the lock \ ^> 
mechanism 8 placed at a predetermined position, it is locked by the 
lock mechanism 8. ( | 

In the illustrated example, a switch _9_is_locatedat the lock 
mechanism J$ ? namely, the predetermined position and is 
electrically contacted w ith a conductive perip heral fr agieja which 
surrounds th e contact surfa ce 6. 

When the conductive peripheral frame 6a is electrically 
contacted with the switch 9, an electric signal is sent to the CCD 
camera 2 of the detecting unit 11. ^v-r^e-i, c£ 

^-More specifically, the contact surface 6 is fou nd-b y a glass face 
of a prism. When the energizing member or spring 7 is put into a 
stationary state, the fingerprint input section 1 is kept an initial 
state shown in FIG. 1. In this event, the lock mechanism 8 holds 
contact surface 6 at an initial position in the initial state. The 



illustrated lock mechanism 8 is formed >y a projected portion 6b 
projected from the frame 6a of the contact surface 6 and a recessed 
portion 10a on a holder 10. The projected portion 6b is engaged 
with the recessed portion 10a at the predetermined position. The 
holder 10 includes a-leaf spring or the lik e which is bent easily. 

When the contact surface 6 moves up and down, the holder 10 
is deflected or deformed outwards and the contact surface 6 is slid 
into the recessed portion 10a o f the holder 10 and makes the 
projected portion 6b engaged with the recessed portion 10a (FIG. 2) 
in order to fix the contact surface 6to the holder 10. When the 
contact surface j3j,s just pushed at the predetermined portion where 
the projected portion 6b is engaged with the recessed portion 10a, 
the engagement between the projected portion 6b and the recessed 
portion 10a isjreleased and the contact surface 6 is able to be moved 
upwards again. After leaving the fingertip from the contact surface 
6, the contact surface 6 returns back to the initial state by the 
restoring force of the energizing member 7. The energizing member 
7 causes the finger to contact with the contact surface 6. The 
restoring force of the energizing member 7 is previously determined 
so that the pressure from the fingertip to the contact surface 6 is 
suitable for detecting a fingerprint when the projected portion 6b is 
engaged with the recessed portion 10a. Although not shown in the 
drawing, when the projected portion 6b is engaged with the 
recessed portion 10a, the switch 9 is interlocked with the holder 10 
and is t urned on i n order to send the^signal to^ camera 2. 

Supplied with the signal from the switch 9, the CCD camera 2 
scans an intensity pattern of light that is reflected by the fingertip 
irradiated through the contact surface 6. The resultant image is 
sent to the fingerprint extracting portion 3 and a fingerprint date is 
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extracted from the resultant image. The fingerprint extracting 
portion 3 outputs the fingerprint data as a sequence of electric 
signals which is thereafter sent to the certification processing 
portion 4. 

FIG, 3 shows the flow chart of the fingerprint detection 
process in this embodiment. In the initial state illustrated in FIG. 1, 
a fingertip is placed on the contact surface 6 of the fingerprint input 
section 1 (STEP 301) and the fingertip pushes down the contact 
surfaced (STEP 302). When the contact surface 6 is moved 
downwards until the projected portion 6b faces to the recessed 
portion 10a ? the projected portion 6b and recessed portion 10a are 
* engaged with each other and the contact surface 6 is j ocked (STEP 

303) . At this time, theswitch 9 interlocks with the lock mechanism 
8 and is turned on to supply the signal to the CCD camera 2 (STEP 

304) . The CCD camera 2 receives this signal and scans the 
fingertip on the contact surface 6 (STEP 305). The results of 
scanning are sent to the fingerprint extracting portion 3 which 
extracts the fingerprint data from the. results (STEP 306). 
Upheaved portions on ridge of the fingerprint are tightly contacted 
with the contact surface 6, the reflected light in the contacted 
portions is varied in depending upon reflected conditions and is 
converted into the electric signal sequence is sent to the 
certification processing portion 4. The certification processing 
portion 4 executes theregistration or collation of the fingerprint 
(STEP 307). In the case of the fingerprint r egistrati on, the electric 
signal sequence is stored in the memory 5 (STEP 308). In the case 
of the fingerprint collation, the fingerprint is compared with a data 
sequence which is previously stored in the memory 5 (STEP 309). 
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According to the embodiment, when the contact surface 6 is 
pushed down to the predetermined position, the projected portion 
6b and the recessed portion 10a are connected to each other due to 
operation of the lock mechanism 8, As a result, the pressure on the 
contact surface 6 at the predetermined position is ^kept^constant. At 
the same time, the switch 9 is put in an on-state and the CCD 
camera scans the image of the fingerprint with a constant pressure 
added to the contact surface 6 by the fingertip for a scanning time 
interval, namely, a time interval of detecting the fingerprint 
actually. Therefore, the fingertip is detected with a suitable 
pressure imposed onto the contact. Therefore, the device for 
detecting a fingerprint according to the embodiment of the 
invention can reduce errors on detection of the fingerprint and also 
correct the errors. 
^pf^^y Oi^the other hand, a click impression or a feeling of ' ^ 
engagementsfrom the lock mechanism 8 can inform the user 
whether the pr^fc^ure of the fingertip is sufficient or not. In other 
words, a user can adjust the pushing power of the fingertip until the 
click impression is obtained. Until the click impression is obtained, 
the user continues to push t^e contact surface 6 and may increase 
the pressure. Thus, the click impression notifies the user of 
unnecessity of pushing the contacfcssurface 6 any more. Therefore, Z 
the click imp ression preve nts insuffi^ ent and s^plug^p>j^§ur^,pf 
the fingertips X 

Furthermore, although the device for detecting a fingerprint 
mentioned about optically detects the image of the fingerp rint , this 
invention is not limited to this embodiment. This j.nvention is_ 
applicable to a device for detecting a fingerprint which uses various 
methods for a detecting fingerprint. For example, the detecting 
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methods may be executed by using a {^^ss-ure^sensit 
measuring a^chang^pf^capac^ance change between electrodes, by_ 
u sing field effect tr ansjgtqrs or theelse. Also, the contact surfa^ji 
of the fingerprint input section 1 is not limited to the glass face of 
the prism. A material of the contact surface 6 may be, for example, 
a fib er optical^plate, semiconductor sensors, and micro prism 
sensors or t he like. 

The device for detecting a fingerprint of this invention 
mentioned above may be incorporated into various electric 
apparatus. For example, the device of this invention is incorporated 
in a power switch (a p ush button) 13 of ^personal computer 12 or a 
workstation shown in FIG. 4. 

In order to limit users of a personal computer in question, a 
password is usually given to every regular user and anyone who 
does not enter the correct password can not operate the personal 
computer. 

However, if the fingerprint detecting apparatus of this 
invention is incorporated in the power switch 13 of the personal 
computer 12, it is possible that the power supply becomes ON and 
the personal computer 12 starts only in the case that the fingerprint 
of person who touches the power switch is matched with a 
fingerprint registered in advance. This makes it unnecessary to set 
a password and to input the password. Also, the personal computer 
including both this invention and a password system permits the 
use of registered user who forgets the password and rejects the use 
of an unregistered user who obtains a password illegally. 

Similarly, the device for detecting a fingerprint of this 
invention may be also incorporated in pushbutton switches of 
various electric apparatus like a television set and an audio 
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apparatus etc. In this case, it is possible to restrict uses of the 
electric apparatus. 

As shown in FIG. 5 and 6, the fingerprint detecting apparatus 
of this invention may be also incorporated in a doorkeeper 
apparatus which includes a buzzer switch (a push button) 14. This 
doorkeeper apparatus registers or stores fingerprint of a family in a 
memory 5 in advance. When the_biM2ei'..9witch 14 is pushed, the 
doorkeeper apparatus compares the registered fingerprints of the 
family with a fingerprint of a finger that touches the buzzer switch 
14. Only when the touching the fingerprint in question is matched 
to with the registered one, the doorkeeper apparatus sounds the 
buzzer 15 and releases the lock of the door lock portion 17 to open 
the door 16. According to this doorkeeper apparatus, a person 
whose fingerprint data are registered can open the door without the 
key. On the other hand, a person whose fingerprint data are not 
registered can never open the door. Therefore the doorkeeper 
apparatus is applicable to a security system of a company etc. 

Furthermore, the device for detecting a fingerprint of this 
invention may be incorporated in a pushbutton switch that exist in 
various apparatus originally. This means the device for detecting a 
fingerprint does not need any new switches related to fingerprint 
detection. Therefore, the apparatus of the invention is simple in 
structure and in low in cost. 

As mentioned above, this invention can detect always a 
fingerprint when a regular pressure is added to the contact surface, 
namely, this invention can detect the fingerprint with an optimal 
pressure imposed by a fingertip. Therefore, this invention improves 
the precision of detecting a fingerprint. 
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Also, this invention can notify whether or not the pressure of 
the fingertip is sufficient enough to detect the fingerprint correctly 
by the presence of the click impression of the lock mechanism to the 
user. Consequently, this invention can easily prevent the 
fingertip's pressure from becoming too high or too low when the 
fingerprint is detected. 

The fingerprint detecting apparatus of this invention may be 
incorporated to the power switches of various electric apparatus. 
As mentioned above, the doorbel l switch of doorkeeper apparatus 
that includes the device for detecting a fingerprint can restrict the 
user of these apparatus at a low cost in a simple structure. 

While this invention has thus far been described in 
conjunction with a few embodiments thereof, it will be readily 
possible for those skilled in the art to put the this invention into 
various other manners. 
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